(A) Schematic representation of constructs used for monitoring frameshifting. Single nucleotide insertion or deletion was introduced just preceding RFP to change its reading frame relative to the remainder of the construct. (B) ZNF598 KO cells were transfected with either (K) 0 or (K AAA ) 20 constructs in each of the three RFP reading frames and analysed by flow cytometry after 24h. Shown below each scatter plot of GFP and RFP levels are the corresponding histograms of the RFP:GFP ratio. Grey is the native frame where RFP is in frame with GFP. Red and blue are constructs with RFP in the -1 and +1 frames, respectively. Note that with (K) 0 , RFP signal is only seen when it is in the native frame. By contrast, RFP signal is seen regardless of reading frame for the (K AAA ) 20 construct, with a slightly lower preference for the +1 frame. Thus, the ribosome samples all three reading frames beyond the (K AAA ) 20 region, indicative of frameshifting during poly(A) translation. The RFP:GFP ratio observed at the peak of each histogram was used as an indicator of read-through into that frame. The sum of the values for all reading frames was used to estimate the net read-through (i.e., the RFP:GFP ratio that would have been seen if there was no frameshifting). This analysis shows that the compensated RFP:GFP ratio for (K AAA ) 20 is ~90% of that seen for (K) 0 , indicating minimal stalling of ribosomes in ZNF598 knockout cells. (C) Serial dilutions of cell lysates from ZNF598 knockout (KO) and wild type (WT) cells were analysed by immunoblotting to confirm the complete absence of ZNF598 protein expression in the KO cells. (D) ZNF598 KO cells were transfected with the indicated constructs and analysed by immunoblotting after 24h to verify comparable expression levels of the wild type and ∆RING mutant ZNF598. These samples are from the experiment shown in Fig. 2D . (E) Histograms of the RFP:GFP ratio are plotted for the experiment in Fig. 2D relative to wild type cells (blue) analyzed in parallel. The result shows that rescue of the knockout cells with ZNF598 (red) restores the RFP:GFP ratio to wild type levels for the vast majority of cells. By contrast, ∆RING-ZNF598 has no detectable rescue and is identical to the ZNF598 knockout cells (grey versus green) . eS10  uS3  uS10  eS4  uS5  eL13  eL8  eS7  eS6  eS1  uL30  eL24  eL19  eL6  eEF1  eS8  uL2  uL3  eL14 Fig. 3B . Proteins identified in red showed a clear (more than five-fold) enrichment in the sample containing ZNF598. (E) Wild type (WT) and ZNF598 knockout (KO) cells were treated with 100 μg/ml cycloheximide or 1 mM DTT for 2 h as indicated and immunoblotted for the indicated ribosomal proteins to analyze their ubiquitination status. While uS5 was not appreciably affected in its ubiquitination under any condition by the absence of ZNF598, the other proteins were affected under some, but not all conditions. Ubiquitinated eS10 was not detected under any condition in the knockout cells. 
